SimULATION of gold nanoCLUSTER melting and CRYSTALLIZATION processES using MANY-BODY GUPTA potential
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This study is focused at understanding the melting and the crystallization behavior of gold nanoparticles using Monte-Carlo simulation technique. The interaction between the metal atoms is described by the Gupta potential [1]. A computer model [2] developed in our previous researches is used for simulation of the nanoparticles evolution with different diameters at different temperatures. The temperature dependences of the internal energy of the clusters consisted of 55 atoms (melting point - 
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) and 177 atoms (melting point - 
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), and radial distribution functions for FCC gold nanocluster at different temperatures were obtained. The research results can be used to investigate specific excess free energy of gold nanoclusters. When nanоcluster being cooled the temperature have been shown to be a bit lower, than the one at which sudden change of the internal energy occurs when heating takes place. The research is limited to phase changes in free nanoparticles i.e. the particles which are outside some condensed matter (matrix).
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